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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
that enhances display quality of a telecine conversion 
picture. 

SOLUTION: Whether or not a received interlace 
scanning video signal is a telecine conversion video 
signal in the unit of fields that is obtained through 
telecine conversion of a film source 24 frames per 
second is detected. In the case that the discrimination 
indicates the telecine conversion video signal, the 
received interlace scanning video signal is sequentially 
converted into a noninterlace scanning video signal 
through inter-field interpolation processing using a field 
of the same film frame, the noninterlace scanning video 
signal after the conversion is thinned and written in a 
memory in the unit of fields, the noninterlace scanning 
video signal written in the memory is repetitively read 
from the memory n-times at a rate of a multiple of (n) (n 
is an integer being 2 or over) of 24 Hz and the 
noninterlace scanning video signal read from the memory 
drives a display panel. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A detection means to detect whether it is the telecine conversion video signal of a field 
unit with which the inputted video signal of interlaced scanning carried out telecine conversion of 
the film source of 24 coma per second, and was acquired, When it is distinguished by said detection 
means that said inputted video signal of interlaced scanning is a telecine conversion video signal A 
line-sequential-scanning conversion means to change said inputted video signal of interlaced 
scanning into the video signal of line sequential scanning by field interpolation processing using the 
field of the same film frame, Thin out the video signal of line sequential scanning after memory and 
conversion by said line-sequential-scanning conversion means, and it writes in said memory per 
field. The memory control means which repeats the video signal of line sequential scanning written 
in said memory n times, and reads it from said memory by one n times (n is two or more integers) 
the rate of 24Hz of this, The display characterized by having the display-panel driving means which 
drives a display panel with the video signal of line sequential scanning read from said memory. 
[Claim 2] Said display-panel driving means divides the display period of the 1 field into two or more 
subfields, and sets it to each of said subfield. A pixel eel is set as one condition of a luminescence eel 
or a nonluminescent eel according to the video signal of line sequential scanning read from said 
memory. The luminescence drive sequence to which only the count corresponding to said two or 
more weighting of each subfield makes only said luminescence eel emit light is set up. Said 
luminescence drive sequences of each over the video signal of said line sequential scanning for the 1 
field by which repeat reading appearance was carried out n times are displays according to claim 1 
characterized by consisting of n times of luminescence drive sequences from which the ratio of said 
count of luminescence in said two or more subfields of each differs mutually. 
[Claim 3] Said display panel is a display according to claim 1 characterized by being a plasma 
display panel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the display of matrix 
methods, such as a plasma display panel (PDP) which enabled the display of the telecine conversion 
video signal by which the input video signal was generated with conversion methods, such as a 2-3 
pulldown method, from the motion-picture film by high definition, inorganic or an organic 
electroluminescence (EL) panel, and a liquid crystal panel. 
[0002] 

[Description of the Prior Art] There is that the video signal by the motion-picture film is included in 
the video signal of standard television systems, such as NTSC system, plentifully. A motion-picture 
film consists of per second 24 coma (frame), on the other hand, the video signal of a standard 
television system consists of per second 30 frames, and one frame is the video signal of interlaced 
scanning which consists of the 2 fields. Since frame numbers per second differ, carrying out telecine 
conversion of each frame of a motion-picture film with a 2-3 pulldown method, and acquiring the 
video signal of a standard television system is usually performed. 

[0003] By the 2-3 pulldown method, the 2nd field of the 3rd frame of a video signal and the 1st field 
of the 4th frame are created from the 1 st and 2nd fields of the 1 st frame of the 1 st coma of a motion- 
picture film to a video signal, the 1 st and 2nd fields of the 2nd frame of the 2nd coma to a video 
signal and the 1 st field of the 3rd frame, and the 3rd coma. Creating a video signal like a part for the 
part for the part for the part for the 2 field and 3 field and 2 field and 3 field and .... from each coma 
of the film which continued by conversion same about subsequent coma is performed. 
[0004] Thus, two frames of a motion-picture film correspond to five frames of the video signal of a 
standard television system, and it is changed into the video signal which the video signal of the 2 
fields and the video signal of the 3 fields repeat by turns corresponding to the coma of a motion- 
picture film. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, since the image of the 2nd coma of a 
motion-picture film and the 3rd coma combined in the frame which a video signal follows (for 
example, the 3rd above-mentioned frame) when the image by the video signal of interlaced scanning 
by which telecine conversion was carried out in this way was displayed with displays, such as PDP, 
there was a trouble that image quality was inferior compared with the original motion-picture film. 
[0006] Then, the purpose of this invention is offering the display which aimed at improvement of 
display quality to a telecine resolution picture. 
[0007] 

[Means for Solving the Problem] A detection means to detect whether the display of this invention is 
the telecine conversion video signal of a field unit with which the inputted video signal of interlaced 
scanning carried out telecine conversion of the film source of 24 coma per second, and was acquired, 
When it is distinguished that the video signal of interlaced scanning inputted by the detection means 
is a telecine conversion video signal A line-sequential-scanning conversion means to change into the 
video signal of line sequential scanning the video signal of interlaced scanning inputted by field 
interpolation processing using the field of the same film frame, Thin out the video signal of line 
sequential scanning after memory and conversion by the line-sequential-scanning conversion means, 
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and it writes in memory per field. The memory control means which repeats the video signal of line 
sequential scanning written in memory n times, and reads it from memory by one n times (n is two or 
more integers) the rate of 24Hz of this, It is characterized by having the display-panel driving means 
which drives a display panel with the video signal of line sequential scanning read from memory. 
[0008] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained to a detail, 
referring to a drawing. Drawing 1 shows the display by this invention. In this display, the input video 
signal of the NTSC format is supplied to A/D converter 1 1 and the drive control circuit 12. 
According to the clock signal supplied from the drive control circuit 12, A/D converter 1 1 samples 
the input video signal of an analog, and changes this into 8-bit pixel data (input pixel data) for every 
pixel. The 2-3 period detector 13 and the sequential-scanning conversion circuit 14 are connected to 
the output of A/D converter 1 1 . 

[0009] The 2-3 period detector 13 judges any of the signal part for the 2 fields, and the signal part for 
the 3 fields the video signals supplied from A/D converter 1 1 are per one coma. For example, 1 field 
period addition of the absolute value of the difference for every inter-frame pixel which a video 
signal follows is carried out, and the addition value is compared with a predetermined threshold. 
When an addition value is beyond a predetermined threshold, it judges with the animation field, and 
an addition value judges with the still picture field from a predetermined threshold at the time of 
smallness. The animation field is the case where field images differ by inter- frame [ continuous ], 
and the still picture field is the case where the field is in agreement by inter-frame [ continuous ]. 
Since the still picture field occurs every 5 fields in the case of the video signal by which telecine 
conversion was carried out by the 2-3 pulldown method, when the still picture field is detected, the 
field turns into the last field of the signal part for the 3 fields. The detecting signal by the 2-3 period 
detector 13 is supplied to the sequential-scanning conversion circuit 14. 

[0010] The sequential-scanning conversion circuit 14 changes a video signal into the video signal of 
line sequential scanning according to the detecting signal of the 2-3 period detector 13. In the signal 
part for the 2 fields, the video signal for the 2 fields is once saved respectively, and is outputted by 
turns. In the signal part for the 3 fields, the video signal for the first 2 fields is once saved 
respectively, and is outputted by turns. That is, when the still picture field is detected in the 2-3 
period detector 13, the still picture field is disregarded. 

[001 1] The change-over switch 15 is connected to the output of the sequential-scanning conversion 
circuit 14. A change-over switch 15 is supplied to either of the memory 16 and 17 through the output 
signal of the sequential-scanning conversion circuit 14. Although the change-over switch 15 is 
connected to the write-in input of memory 1 6 and 1 7, the change-over switch 1 8 is connected to the 
read-out output of memory 16 and 17. A change-over switch 18 carries out the junction output of the 
video signal read from either of the memory 16 and 17. Memory 16 and 17 each have a 
predetermined capacity, and the writing and read-out are controlled by the memory control circuit 
19. 

[0012] the address driver 20 generates m pixel data pulses which have an electrical potential 
difference corresponding to the logical level of each conversion pixel data bit for one line of the 
video signal read from memory 16 and 17 according to the timing signal supplied from the drive 
control circuit 12, and impresses these to the train electrodes Dl-Dm of PDP23, respectively. PDP23 
is equipped with the above-mentioned train electrodes D 1 -Dm as an address electrode, and the line 
electrodes XI -Xn and the line electrodes Yl-Yn which are arranged by intersecting perpendicularly 
with these trains electrode. In PDP23, the line electrode which corresponded to one line in the pair of 
these line electrode X and the line electrode Y is formed. That is, the line electrode pairs of the 1 st 
line in PDP23 are the line electrodes XI and Yl, and the line electrode pairs of the n-th line are the 
line electrodes Xn and Yn. The top Noriyuki electrode pair and the train electrode are covered with 
the dielectric layer to discharge space, and have the structure where the discharge eel corresponding 
to 1 pixel is formed on the intersection of each line electrode pair and a train electrode. 
[0013] 1st SASUTIN driver 21 and 2nd SASUTIN driver 22 each generates a driving pulse 
according to the timing signal supplied from the drive control circuit 12, and impresses these to the 
line electrodes XI -Xn of PDP23, and Yl-Yn. the clock signal and switches 15 and 18 to as opposed 
to [ synchronizing with the horizontal and Vertical Synchronizing signal in the above-mentioned 
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input video signal ] A/D converter 1 1 in the drive control circuit 12 — the timing signal for the store 
to the memory 1 6 and 1 7 by each change-over signal and the memory control circuit 1 9 and read-out 
is generated. Furthermore, the drive control circuit 12 generates these various timing signals that 
should carry out drive control of address driver 20, 1st SASUTIN driver 21, and 2nd SASUTIN 
driver 22 each synchronizing with level and a Vertical Synchronizing signal. 
[0014] In the display of this configuration, supposing an input video signal is a video signal by 
which telecine conversion was carried out by the 2-3 pulldown method, the video signal will serve as 
the coma A, B, C, and D of the film shown in drawing 2 (a), and a **** field train shown in drawing 
2 (b) to .... That is, to Coma A, it becomes the 1st field Al of the 1st frame, and the 2nd field A2, and 
becomes the 1st field Bl of the 3rd frame to Coma B at the 1st field Bl of the 2nd frame, and a 2nd 
field B-2 list. To Coma C, it becomes the 2nd field CI of the 3rd frame, and the 1st field C2 of the 
4th frame, and becomes the 1st field D2 of the 5th frame, and the 2nd field Dl to Coma D at the 2nd 
field Dl list of the 4th frame. Each field length of the die length of each coma is 1 / 60 seconds to 1 / 
24 seconds. 

[0015] Since the sequential-scanning conversion circuit 14 changes into the video signal of line 
sequential scanning the video signal by which telecine conversion was carried out, as a signal is 
acquired from the 1st field Al of the 1st frame and the 2nd field A2 of drawing 2 (b) by turns for 
every Rhine and it is shown in drawing 2 (c), the video signal VA for one screen is generated. 
Similarly, a signal is acquired from the 1st field Bl of the 2nd frame, and 2nd field B-2 by turns for 
every Rhine, and the video signal VB for one screen is generated. A signal is acquired from the 2nd 
field CI of the 3rd frame, and the 1st field C2 of the 4th frame by turns for every Rhine, and the 
video signal VC for one screen is generated. A signal is acquired from the 1st field D2 of the 5th 
frame by turns for every Rhine in the 2nd field Dl list of the 4th frame, and the video signal VD for 
one screen is generated, these video signals VA, VB, VC, and VD ~ each die length is 1 / 30 
seconds. 

[0016] The memory control circuit 19 makes the output video signal of the sequential-scanning 
conversion circuit 14 write in memory 16 and memory 17 by turns through a change-over switch 15. 
Moreover, this writing thins out a video signal and is written in by 24Hz. As shown in drawing 2 (d), 
supposing a video signal VA is thinned out and written in memory 16 next, as shown in drawing 2 
(e), a video signal VB will be thinned out and written in memory 17. And a video signal VC thins 
out in memory 16, and it is written in it, next a video signal VD is thinned out and written in memory 
17. 

[0017] Thus, the video signals VA, VB, VC, and VD thinned out and written in memory 16 and 17 
are read by control of the memory control circuit 19. This read-out is repeatedly performed twice by 
memory 16 and 17 each by 48Hz. That is, as shown in drawing 2 (f), a video signal VA is read twice 
from memory 1 6, and as shown in drawing 2 (g) below, a video signal VB is read twice from 
memory 17. Similarly, a video signal VC is read twice from memory 16, and then a video signal VD 
is read twice from memory 17. 

[0018] Sequential supply of the video signal (pixel data) read from memory 16 and 17 each is carried 
out through a change-over switch 1 8 at the address driver 20. sequential generation is carried out and 
these are respectively impressed to m pixel data pulses which have an electrical potential difference 
corresponding to the logical level of each pixel data bit for one line of the video signal by the train 
electrodes Dl-Dm of PDP23. Moreover, the driving pulse from 1st SASUTIN driver 21 and 2nd 
SASUTIN driver 12 each is generated, and it is impressed by the line electrodes XI -Xn of PDP23, 
and Yl-Yn. Therefore, the image according to the video signal read from memory 16 and 17 each is 
displayed on PDP23. 

[0019] To the video signal VA read from memory 16 as described above, as shown in drawing 2 (h), 
the image by the video signal VA is continuously displayed twice by a unit of 1/48 second. The 
image by each video signal is continuously displayed twice from memory 16 or 1 7 by a unit of 1/48 
second also to video signals VB, VC, and VD. That is, the display which will be one screen in 1 / 24 
seconds like the coma of the motion-picture film of drawing 2 (a) is performed. 
[0020] in addition, the video signals VA, VB, VC, and VD thinned out and written in memory 16 
and 1 7 — each read-out may be repeated n times by nx24Hz. n is two or more integers. For example, 
as 72Hz shows at drawing 2 (i) in 3 times repeat read-out, a video signal VA is read from memory 
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16 3 times, and as shown in drawing 2 (j) below, a video signal VB is read from memory 17 3 times. 
Similarly, a video signal VC is read from memory 16 3 times, and then a video signal VD is read 
from memory 17 3 times. To the video signal VA read from memory 1 6, as shown in drawing 2 (k), 
the image by the video signal VA is continuously displayed by a unit of 1/72 second 3 times. The 
image by each video signal is continuously displayed from memory 16 or 17 by a unit of 1/72 second 
3 times also to video signals VB, VC, and VD. That is, the display which will be one screen in 1 / 24 
seconds like the coma of the motion-picture film of drawing 2 (a) is performed. 
[002 1 ] Drawing 3 is drawing showing the outline configuration of the display using PDP as other 
examples of this invention. In drawing 3 , according to the clock signal supplied from the drive 
control circuit 2, A/D converter 1 samples the input video signal of an analog, changes this into the 
8-bit pixel data (input pixel data) PD for every pixel, and supplies this to the data-conversion circuit 
30. 

[0022] The drive control circuit 2 generates the clock signal over above-mentioned A/D converter 1, 
and the store and read-out signal over memory 4 synchronizing with the horizontal and Vertical 
Synchronizing signal in the above-mentioned input video signal. Furthermore, the drive control 
circuit 2 generates these various timing signals that should carry out drive control of address driver 
6, 1st SASUTIN driver 7, and 2nd SASUTIN driver 8 each synchronizing with level and a Vertical 
Synchronizing signal. 

[0023] The data-conversion circuit 30 changes these 8-bit pixel data PD into the 8-bit conversion 
pixel data (display pixel data) HD, and supplies this to memory 4. In addition, about conversion 
actuation of this data-conversion circuit 30, it mentions later. Memory 4 writes in the above- 
mentioned conversion pixel data HD one by one according to the write-in signal supplied from the 
drive control circuit 2. After the writing for one screen (n lines, m train) is completed by this write-in 
actuation, memory 4 divides and reads conversion pixel data HD1 1-nm for this one screen for every 
bit digit, and supplies this to the address driver 6 one by one for every one line. 
[0024] the address driver 6 generates m pixel data pulses which have an electrical potential 
difference corresponding to the logical level of each conversion pixel data bit for one line read from 
this memory 4 according to the timing signal supplied from the drive control circuit 2, and impresses 
these to the train electrodes Dl-Dm of PDP 10, respectively. PDP 10 is equipped with the above- 
mentioned train electrodes Dl-Dm as an address electrode, and the line electrodes XI -Xn and the 
line electrodes Yl-Yn which are arranged by intersecting perpendicularly with these trains electrode. 
In PDP23, the line electrode which corresponded to one line in the pair of these line electrode X and 
the line electrode Y is formed. That is, the line electrode pairs of the 1st line in PDP 10 are the line 
electrodes XI and Yl, and the line electrode pairs of the n-th line are the line electrodes Xn and Yn. 
The top Noriyuki electrode pair and the train electrode are covered with the dielectric layer to 
discharge space, and have the structure where the discharge eel corresponding to 1 pixel is formed 
on the intersection of each line electrode pair and a train electrode. 

[0025] According to the timing signal supplied from the drive control circuit 2, although 1st 
SASUTIN driver 7 and 2nd SASUTIN driver 8 each is explained below, it generates **** various 
driving pulses, and it impresses these to the line electrodes XI -Xn of PDP 10, and Yl-Yn. Drawing 4 
is drawing showing the impression timing of the various driving pulses which above-mentioned 
address driver 6, 1st SASUTIN driver 7, and 2nd SASUTIN driver 8 each impresses to the train 
electrodes Dl-Dm of PDP 10, the line electrodes XI -Xn, and Yl-Yn. 

[0026] In the example shown in drawing 4 , the display period of the 1 field is divided into eight 
subfields SF1-SF8, and the drive to PDP 10 is performed. In each subfield, the pixel data write-in 
stroke Wc which writes in pixel data to each discharge eel of PDP 10, and performs a setup of a 
luminescence eel and a nonluminescent eel, and the maintenance luminescence stroke Ic which only 
the period (count) corresponding to weighting of each subfield makes carry out luminescence 
maintenance only of the above-mentioned luminescence eel are carried out. Moreover, the 
simultaneous reset stroke Rc which makes all the discharge eels of PDP 10 initialize in the top 
subfield SF 1 is performed, and the elimination stroke E is performed in the subfield SF 8 at the tail 
end. 

[0027] First, in the above-mentioned simultaneous reset stroke Rc, although the 1st SASUTIN driver 
7 and the 2nd SASUTIN driver 8 are shown in drawing 3 to the line electrodes XI -Xn of PDP 10 and 
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Yl - Yn(s) of each, they impress the **** reset pulses RPx and RPY to coincidence. According to 
impression of these reset pulses RPx and RPY, all the discharge eels in PDP10 carry out reset 
discharge, and predetermined wall charge is uniformly formed in each discharge cel. Thereby, all 
discharge eels are set as the above-mentioned luminescence cel. 

[0028] Next, it is impressed by the train electrodes Dl-Dm one by one, and the address driver 6 goes 
by the pixel data write-in stroke Wc of drawing 4 , as the pixel data pulse groups DPI 1 -n for every 
line, DP21-n, DP3 1-n, DP81-n are shown in drawing 3 . that is, the address driver 6 ~ the inside 
of a subfield SF 1 — above-mentioned conversion pixel data HD1 1-nm — as it is shown in drawing 
4 , for every one line, it is impressed by the train electrodes Dl-Dm one by one, and goes the pixel 
data pulse groups DPI 1-n corresponding to - of 1st line the n-th line of each generated based on each 
1st bit. moreover — the inside of a subfield SF 2 — above-mentioned conversion pixel data HD1 1-nm 
— as it is shown in drawing 4 , for every one line, it is impressed by the train electrodes Dl-Dm one 
by one, and goes the pixel data pulse groups DP21-n generated based on each 2nd bit. Under the 
present circumstances, the address driver 6 is restricted when the bit logic of conversion pixel data is 
logical level "1", it generates the pixel data pulse of the high voltage, and impresses it to the train 
electrode D. Although shown in drawing 4 , the 2nd SASUTIN driver 8 generates the **** scan 
pulse SP, carries out sequential impression of this to the line electrodes Yl-Yn, and goes by the same 
timing as the impression timing of each of this pixel data pulse group DP. Here, discharge (selection 
elimination discharge) arises only in the discharge eel of the intersection of the "line" to which the 
above-mentioned scan pulse SP was impressed, and the "train" to which the pixel data pulse of the 
high voltage was impressed, and the wall charge which remained in the discharge eel is eliminated 
alternatively. By this selection elimination discharge, the discharge eel initialized by the condition of 
a luminescence eel in the above-mentioned simultaneous reset stroke Rc changes to a 
nonluminescent cel. In addition, discharge does not occur in the discharge eel currently formed in the 
"train" to which the pixel data pulse of the above-mentioned high voltage was not impressed, but the 
condition initialized in the above-mentioned simultaneous reset stroke Rc, i.e., the condition of a 
luminescence eel, is maintained. 

[0029] That is, according to activation of the pixel data write-in stroke Wc, the luminescence eel in 
which a luminescence condition is maintained in the maintenance luminescence stroke mentioned 
later, and a nonluminescent [ that it continues being in a putting-out-lights condition ] eel are 
alternatively set up according to pixel data, and it succeeds in the so-called writing of pixel data. 
Moreover, in the maintenance luminescence stroke Ic shown in drawing 4 , the 1st SASUTIN driver 
7 and the 2nd SASUTIN driver 8 impress the maintenance pulses IPX and IPY by turns, as shown in 
drawing 4 to the line electrodes XI -Xn, and Yl-Yn. Under the present circumstances, according to 
the above-mentioned pixel data write-in stroke Wc, during the period when these maintenance pulses 
IPX and IPY are impressed by turns, the discharge eel which is that wall charge remained with as, 
i.e., a luminescence eel, repeats electroluminescence, and it maintains that luminescence condition. 
The luminescence maintenance period (count) is set up corresponding to weighting of each subfield. 
[0030] Drawing 5 is drawing showing the luminescence drive format the luminescence maintenance 
period (count) for every subfield is described to be. In addition, for example, the even number field 
(or even frames) and drive mode (B) are used for the drive mode (A) of drawing 5 at the time of a 
luminescence drive in the odd number field (or odd frame). Namely, it sets during the display period 
of the even number field. The luminescence period in the maintenance luminescence stroke Ic for 
every subfield SF 1 -8 As shown in drive mode (A), it is set as 

SF1:3SF2:11SF3:20SF4:30SF5:40SF6:51SF7:63SF8:37. It is under [ display period / of the odd 
number field ] setting. The luminescence period in the maintenance luminescence stroke Ic for every 
subfield SF 1-8 As shown in drive mode (B), it is set as 
SF1:1SF2:6SF3:16SF4:24SF5:35SF6:46SF7:57SF8:70. 

[003 1 ] Under the present circumstances, the luminescence period ratio in subfield SF 1 - SF8 each is 
non-linearity (namely, a reverse gamma ratio, Y=X 2 and 2), and he is trying to amend the nonlinear 
characteristic (gamma property) of the input pixel data PD by this. That is, in each maintenance 
luminescence stroke Ic, only the discharge eel set as the luminescence eel in the pixel data write-in 
stroke Wc performed just before that emits light for the luminescence period when it is shown in 
drive mode (B) during the display period of drive mode (A) and the odd number field during the 
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display period of the even number field. 

[0032] Moreover, in the elimination stroke E shown in drawing 4 , the address driver 6 generates 
blanking pulse AP, and impresses this to each of train electrode Dl-m. Furthermore, the 2nd 
SASUTIN driver 8 generates blanking pulse EP in the impression timing and coincidence of this 
blanking pulse AP, and impresses this to the line electrode Yl - Yn(s) of each. By coincidence 
impression of these blanking pulses AP and EP, elimination discharge occurs in [ all / in PDP10 ] a 
discharge eel, and the wall charge which remains in all discharge eels disappears. 
[0033] That is, all the discharge eels in PDP10 turn into a nonluminescent eel by activation of this 
elimination stroke E. Drawing 6 is drawing showing the internal configuration of the data-conversion 
circuit 30 shown in drawing 3 . As shown in drawing 6 , the data-conversion circuit 30 consists of 
the 2-3 period detector 13, the sequential-scanning conversion circuit 14, change-over switches 15 
and 18, memory 16 and 17, the memory control circuit 19, a 1st data-conversion circuit 32, a multi- 
tone-ized processing circuit 33, and a 2nd data-conversion circuit 34. The 2-3 period detector 13, the 
sequential-scanning conversion circuit 14, change-over switches 15 and 18, memory 16 and 17, and 
the memory control circuit 1 9 are the same as that of what was shown in drawing 1 . 
[0034] The video signal supplied from the change-over switch 18, i.e., 8 bits (0-255) pixel data PD', 
is changed into the 8 bits (0-128) conversion pixel data HDp, and the 1st data-conversion circuit 32 
in drawing 6 supplies it to the multi-tone-ized processing circuit 33. Drawing 7 is drawing showing 
the internal configuration of this 1st data-conversion circuit 32. In drawing 7 , although the data- 
conversion circuit 321 is shown in drawing 8 , it changes pixel data PD 1 into the 8 bits (0-128) 
conversion pixel data A based on the **** transfer characteristic, and it supplies this to a selector 
322. Although the data-conversion circuit 323 is shown in drawing 9 , it changes above-mentioned 
pixel data PD 1 into the 8 bits (0-128) conversion pixel data B based on the **** transfer 
characteristic, and it supplies this to a selector 322. Among these conversion pixel data A and B, 
from from, a selector 322 chooses alternatively the direction which responded to the logical level of 
a transfer characteristic selection signal, and outputs this as conversion pixel data HDp. This transfer 
characteristic selection signal is a signal which is supplied from the drive control circuit 2 shown in 
drawing 3 , and changes to "1" from "0" or "0" from logical level "1" according to the vertical- 
synchronization timing of the input pixel data D. Here, the drive mode (A) of the transfer 
characteristic of drawing 8 , the drive mode (B) of drawing 5 and the transfer characteristic of 
drawing 9 , and drawing 5 serves as a pair. That is, in the field (even number field) where the drive 
mode (A) of drawing 5 is set up, a selector 322 chooses the conversion pixel data B, chooses the 
conversion pixel data A and outputs this as conversion pixel data HDP in the field (odd number 
field) where the drive mode (B) of drawing 5 is set up. In addition, the above-mentioned transfer 
characteristic is the number of bits of input pixel data. It is set up according to the compression 
number of bits and the number of display gradation by multi-tone-izing mentioned later. Thus, the 
1st data-conversion circuit 32 is established in the preceding paragraph of the multi-tone-ized 
processing circuit 33 mentioned later, conversion doubled with the number of display gradation and 
the compression number of bits by multi-tone-izing is performed, this carves a high-order-bit group 
(it corresponds to multi-tone-ized pixel data), and a lower bit group (data omitted: error data) for 
pixel data PD' on a bit boundary, and multi-tone-ized processing is performed based on this signal. 
Generating (namely, generating of gradation distortion) of the flat part of the display property 
produced by this when there are no generating and display gradation of brightness saturation by 
multi-tone-ized processing in a bit boundary is prevented. 

[0035] By the configuration shown in this drawing 7 , switching the transfer characteristic ( drawing 
8 , drawing 9 ) to every 1 field (frame), 8 bits (0-255) pixel data PD' supplied from the change-over 
switch 18 is changed into the 8 bits (0-128) conversion pixel data HDp, and the 1st data-conversion 
circuit 32 supplies it to the multi-tone-ized processing circuit 33. Drawing 10 is drawing showing the 
internal configuration of this multi-tone processing circuit 33. 

[0036] As it is shown in drawing 10 , the multi-tone-ized processing circuit 33 consists of an error 
diffusion-process circuit 330 and a dithering circuit 350. First, the data separation circuit 33 1 in the 
error diffusion-process circuit 330 separates a part for part the error data and 6 bits of high orders for 
2 bits of low order in the 8-bit conversion pixel data HDP supplied from the above-mentioned 1 st 
data-conversion circuit 32 as an indicative data. An adder 332 supplies the aggregate value which 
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added and obtained a part for 2 bits of low order in the conversion pixel data HDP as these error 
data, the delay output from a delay circuit 334, and the multiplication output of the multiplier 
multiplier 335 to a delay circuit 336. A delay circuit 336 delays only the time delay D which has the 
same time amount as the clock period of pixel data for the aggregate value supplied from the adder 
332, and is supplied to the above-mentioned multiplier multiplier 335 and a delay circuit 337 by 
making this into the delay addition signal AD 1 , respectively. The multiplier multiplier 335 supplies 
the multiplication result obtained by carrying out the multiplication of the predetermined multiplier 
value Kl (for example, "7/16") to the above-mentioned delay addition signal AD 1 to the above- 
mentioned adder 332. A delay circuit 337 is supplied to a delay circuit 338 by making into the delay 
addition signal AD 2 that from which only time amount delayed further (the 1 horizontal-scanning 
period-above-mentioned time delay Dx4) the above-mentioned delay addition signal AD 1 . A delay 
circuit 338 is supplied to the multiplier multiplier 339 by making into the delay addition signal AD 3 
that from which only the above-mentioned time delay D delayed this delay addition signal AD 2 
further. Moreover, a delay circuit 338 is supplied to the multiplier multiplier 340 by making into the 
delay addition signal AD 4 what delayed this delay addition signal AD 2 further by the above- 
mentioned time amount which becomes time delay Dx2. Furthermore, a delay circuit 338 is supplied 
to the multiplier multiplier 341 by making into the delay addition signal AD 5 what delayed this 
delay addition signal AD 2 by the above-mentioned time amount which becomes time delay Dx3. 
The multiplier multiplier 339 supplies the multiplication result obtained by carrying out the 
multiplication of the predetermined multiplier value K2 (for example, "3/16") to the above- 
mentioned delay addition signal AD 3 to an adder 342. The multiplier multiplier 340 supplies the 
multiplication result obtained by carrying out the multiplication of the predetermined multiplier 
value K3 (for example, "5/1 6") to the above-mentioned delay addition signal AD 4 to an adder 342. 
The multiplier multiplier 341 supplies the multiplication result obtained by carrying out the 
multiplication of the predetermined multiplier value K4 (for example, "1/16") to the above- 
mentioned delay addition signal AD 5 to an adder 342. An adder 342 supplies the addition signal 
which added the multiplication result supplied from the above-mentioned multiplier multipliers 339 
and 340 and 341 each, and was acquired to the above-mentioned delay circuit 334. This addition 
signal is delayed by the above-mentioned time amount time-delay D Becoming, and a delay circuit 
334 supplies it to the above-mentioned adder 332. An adder 332 adds the above-mentioned error data 
(a part for 2 bits of low order in the conversion pixel data HDP), the delay output from a delay 
circuit 334, and the multiplication output of the multiplier multiplier 335, in this case, when there is 
no carry, it generates logical level "0", when there is carry, generates the carry out signal CO of 
logical level" 1", and supplies it to an adder 333. An adder 333 outputs what added the above- 
mentioned carry out signal CO to the above-mentioned indicative data (a part for 6 bits of high 
orders in the conversion pixel data HDP) as 6-bit error diffusion-process pixel data ED. 
[0037] Actuation of the error diffusion-process circuit 330 which becomes below from this 
configuration is explained. For example, although shown in drawing 1 1 , when asking for the error 
diffusion-process pixel data ED corresponding to the pixel G of **** PDP10 (j, k), First, the pixel G 
(j, k-1) on the left of this pixel G 0, k), the diagonally left pixel G (j-1, k~l) Each error data 
corresponding to the pixel G right above (j-1, k) and diagonally right pixel G (j-l, k+1) of each, that 
is Pixel G Error data corresponding to 0, k-1) : error data: corresponding to 1 pixel [ of delay 
addition signals AD ] G (j-1, k+1) - error data: corresponding to 3 pixel [ of delay addition signals 
AD ] G 0-1, k) - error data: corresponding to 4 pixel [ of delay addition signals AD ] G k-1) - 
delay addition signal ADS each Weighting addition is carried out with the **** predetermined 
multiplier values K1-K4 mentioned above. Next, let what added a part for 2 bits of low order of the 
conversion pixel data HDP, i.e., the error data corresponding to Pixel G (j, k), to this addition result, 
and added the carry out signal CO for 1 bit obtained at this time to a part for 6 bits of high orders in 
the conversion pixel data HDP, i.e., the indicative data corresponding to Pixel G (j, k), be the error 
diffusion-process pixel data ED. 

[0038] The error diffusion-process circuit 330 a part for 6 bits of high orders in the conversion pixel 
data HDP by this configuration An indicative data, He regards a part for the 2 bits of the remaining 
low order as error data, and is trying to make what carried out weighting addition of the error data in 
the circumference pixels {G (j, k-1), G 0-1, k+1), G (j-1, k), G 0-1, k-1)} in each reflect in the 
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above-mentioned indicative data. By this actuation, the brightness for 2 bits of low order in a original 
pixel {G (j, k)} is expressed by the above-mentioned circumference pixel in false, and, so, a 
brightness gradation expression equivalent to the pixel data for above-mentioned 8 bits is attained 
with the number of bits smaller than 8 bits, i.e., the indicative data for 6 bits. 

[0039] In addition, if the multiplier value of this error diffusion is uniformly added to each pixel, the 
noise by the error diffusion pattern may be checked visually, and will spoil image quality. Then, you 
may make it change the multipliers Kl -K4 of the error diffusion which should be assigned to four 
pixels of each like the case of the dither multiplier mentioned later for every field. By performing 
dithering to the error diffusion-process pixel data ED supplied from this error diffusion-process 
circuit 330, although the dithering circuit 350 maintains brightness gradation level equivalent to the 
6-bit error diffusion-process pixel data ED, it generates the multi-tone-ized processing pixel data DS 
which reduced the number of bits to 4 more bits. In addition, in this dithering, two or more adjoining 
pixels express one middle display level. For example, when performing the gradation display of 8 
bits using pixel data of 6 bits of high orders of the 8-bit pixel data, right and left and four pixels 
which adjoin mutually up and down are made into 1 set, and four dither multiplier a-d which consists 
of mutually different multiplier values is assigned to the pixel data of each corresponding to 1 set of 
each of these pixels, respectively, and is added to them. According to this dithering, the combination 
of four different middle display level will occur in 4 pixels. Therefore, even if the number of bits of 
metaphor pixel data is 6 bits, 4 times of the brightness gradation level which can be expressed, i.e., 
the halftone display of 8 bits, become possible. 

[0040] However, if the dither pattern which becomes dither multiplier a-d is uniformly added to each 
pixel, the noise by this dither pattern may be checked visually, and will spoil image quality. Then, he 
is trying to change above-mentioned dither multiplier a-d which should be assigned to four pixels of 
each for every field in the dithering circuit 350. 

[0041] Drawing 12 is drawing showing the internal configuration of this dithering circuit 350. In 
drawing 12 , the dither multiplier generating circuit 352 generates four dither multipliers a, b, c, and 
d every four pixels which adjoins mutually, and supplies these to an adder 351 one by one. for 
example, the pixel G corresponding to [ as shown in drawing 13 ] the j-th line (j, k) and Pixel G (j, 
k+1), the pixel G (j+1, k) corresponding to a ** Q+l) line, and pixel G 0+1, k+1) — four dither 
multipliers a, b, c, and d corresponding to four pixels of each are generated. Under the present 
circumstances, for every field, it changes and the dither multiplier generating circuit 352 goes, as 
above-mentioned dither multiplier a-d which should be assigned to these four pixels of each is 
shown in drawing 13 . 

[0042] Namely, it sets in the first field [ 1st ]. Pixel G (j, k) : dither multiplier apixelG (j, k+1) : 
dither multiplier bpixelG 0+1, k) :dither multiplier cpixelG 0+1 , k+1) : In the 2nd field of the d-th 
dither multiplier Pixel G 0, k) : dither multiplier bpixelG 0, k+1) : dither multiplier apixelG 0+1, 
k) :dither multiplier dpixelG 0+1 > k+1) : In the 3rd field of the c-th dither multiplier pixel G (j, 
k) :dither multiplier dpixelG 0, k+1) :dither multiplier cpixelG 0+1 > k) : ~ the dither multiplier [ of b 
pixels ] GO+1, k+l):dither multiplier a — and It sets in the 4th field and is Pixel G 0, k). : dither 
multiplier cpixelG 0, k+1) : dither multiplier dpixelG 0+1, k) :dither multiplier apixelG 0+1, k+1) : 
In the assignment like the dither multiplier b, circulate through dither multiplier a-d and it generates 
repeatedly. This is supplied to an adder 351. The dither multiplier generating circuit 352 repeats and 
performs actuation of the 1st field of **** mentioned above - the 4th field. That is, if dither 
multiplier generating actuation in this 4th field is completed, again, it will return to actuation of the 
1 st field of the above, and the actuation mentioned above will be repeated. The above-mentioned 
pixel G to which an adder 351 is supplied from the above-mentioned error diffusion-process circuit 
330 0, k) To error diffusion-process pixel data ED of each corresponding to Pixel G (j, k+1), Pixel G 
0+1, k), and pixel G 0+1, k+1) of each Like ****, dither multiplier a-d assigned for every field is 
added, respectively, and the dither addition pixel data obtained at this time are supplied to the high- 
order-bit extract circuit 353. 

[0043] For example, it sets in the 1st field shown in drawing 13 . The error diffusion-process pixel 
data ED+ dither multiplier a corresponding to Pixel G 0, k) The error diffusion-process pixel data 
ED+ dither multiplier b corresponding to Pixel G 0, k+1) By using each of the error diffiision- 
process pixel data ED+ dither multiplier c corresponding to Pixel G 0+1, k), and the error diffusion- 
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process pixel data ED+ dither multiplier d corresponding to Pixel G (j+l 5 k+1) as dither addition 
pixel data, sequential supply is carried out and it goes to the high-order-bit extract circuit 353. The 
high-order-bit extract circuit 353 extracts even a part for 4 bits of high orders of these dither addition 
pixel data, and outputs this as multi-tone-ized pixel data DS. 

[0044] Thus, by changing above-mentioned dither multiplier a-d which should be made to 
correspond to four pixels of each and should be assigned for every field, and going, although the 
dithering circuit 350 shown in drawing 12 reduces the visual noise by the dither pattern, it asks for 
the 4 bits (0-7) multi-tone-ized pixel data DS multi-tone-ized visually, and it supplies this to the 2nd 
data-conversion circuit 34. 

[0045] the 1- corresponding to [ although the 2nd data-conversion circuit 34 was shown in drawing 
14 in these multi-tone-ized pixel data DS ] subfield [ of drawing 5 ] SF 1 - SF8 each according to the 
**** translation table — it changes into the conversion pixel data (display pixel data) HD which 
consist of the 8th bit. in addition, the 1 - [ in / on drawin g 14 and / the conversion pixel data HD ] — 
the logical level of the 8th bit — it is shown that the bit of " 1 " makes selection elimination discharge 
carry out in the pixel data write-in stroke Wc in the subfield SF corresponding to the bit (a black dot 
shows). 

[0046] These conversion pixel data HD are supplied to the address driver 6 through memory 4, as 
shown in drawing 3 . Under the present circumstances, although the gestalt of the conversion pixel 
data HD is shown in drawing 14 , it becomes any one of **** 9 patterns. The address driver 6 
assigns the 1 st in the above-mentioned conversion pixel data HD - the 8th bit of each to one to 
subfield SF8 each, when the bit logic is logical level "1", it is restricted, it generates the pixel data 
pulse of the high voltage in the pixel data write-in stroke Wc in the corresponding subfield, and 
impresses this to the train electrode D of PDP10. Thereby, the above-mentioned selection 
elimination discharge occurs. Therefore, each discharge eel turns into a luminescence eel, and 
although shown in drawing 5 , it emits light in a **** luminescence period ratio in the maintenance 
luminescence stroke Ic in the continuous subfields in each which exist between them, until it 
succeeds in the above-mentioned selection elimination discharge in the subfield shown in the black 
dot of drawing 14 . 

[0047] Thereby, as shown in the luminescence brightness (A) of drawing 14 during an even number 
field (frame) display period, it succeeds in the luminescence drive of 9 gradation 
{0:3:14:34:64:104:15 5:218:255} Becoming, and as shown in the luminescence brightness (B) of 
drawing 14 during an odd number field (frame) display period, it succeeds in the luminescence drive 
of 9 gradation {0:1:7:23:47:82:128: 185:255} Becoming. 

[0048] Drawing 15 (a) - (j) shows the coma A, B, C, and D of the film in the display of this drawing 
3 , and the display action to .... Drawing 15 (a) - (g) is the same as that of what was shown in 
drawing 2 (a) - (g). That is, the coma A, B, C, and D of the film shown in drawing 15 (a) and the 
video signal of interlaced scanning by which 2-3 telecine conversion was carried out to .... become 
the **** field trains Al, A2, and Bl shown in drawing 15 (b), ..Dl, D2, and .. The video signals VA, 
VB, VC, and VD of line sequential scanning which shows this field train to drawing 15 (c) by the 
sequential-scanning conversion circuit 14, and .... are obtained, video signals VA, VB, VC, and VD 
and .... after each is thinned out one by one, as shown in drawing 15 (d) and (e), it is written in 
memory 16 and 17 by turns. The video signals VA, VB, VC, and VD and .... which were thinned out 
and written in memory 16 and 17 are read by control of the memory control circuit 19. As memory 
16 and 17 each show this read-out to drawing 15 (f) by a repeat line crack and read-out from 
memory 16 twice by 48Hz, video signals VA, VA, VC, and VC and .... are obtained, and in read-out 
from memory 17, as shown in drawing 15 (g), video signals VB, VB, VD, and VD and .. are 
obtained. 

[0049] As shown in drawing 15 (h), the video signals outputted from a change-over switch 18, i.e., 
pixel data PD', are VA, VA, VB, VB, VC, VC, VD, VD, and .... the - one - data conversion ~ a 
circuit ~ 32 --**** — drawing 8 — the transfer characteristic — depending — a drive — the mode — (- 

- A --) - setting up - having - the field (even number field) - VA — ' — VB — 1 — VD — ' — VD - 

' .... drawing 9 — the transfer characteristic — depending — a drive — the mode — (— B — ) — setting up 

- having the field (odd number field) - VA - " - VB - " - VC - " — VD — " .. alternation - 
becoming — drawing 15 — (— i — ) — be shown — as — conversion — a pixel — data — HDP -- ****** 
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— outputting — having . 

[0050] Therefore, as the display in PDP10 is shown in drawing 15 (j), the 1st shot photic-driving 
sequence by the drive mode for 1/48 seconds (A) and the 2nd shot photic-driving sequence by the 
drive mode for 1/48 seconds (B) are performed by turns for every field, and the display from which 
it becomes one screen in 1 / 24 seconds like the coma of the motion-picture film of drawing 15 (a) is 
performed. In addition, in this example, although two different luminescence drive sequences are set 
up by twice as many frame rate playback as this, it is also possible to set up n different luminescence 
drive sequences (for example, three pieces) by n times (for example, 3 times) as many frame rate 
playback as this. 
[0051] 

[Effect of the Invention] Since the display which will be one screen in 1 / 24 seconds like the coma 
of a motion-picture film is performed like the above according to this invention, improvement of 
display quality to a telecine resolution picture can be aimed at. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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INIBtttfl^Slc J: o T milEA^ $ ftfcHWM LfegcDBfc 
fc«*«rWI5l v^7 -f -yp K¥«fcT?llWE* * y \cm$& 

y n mm o s L-cs^m-r y * y £ , 

[ffi*«2] KrlB**^*/uK»^«H:, 17>f-;i, 
7^-/uKc7)#^{^j6V^T. B^Hr/i'SrfulE^^ey 

ttre n 0^ 9 is L»*a * *tfc i y a Y&nmm 

So 

[000 1] 

fcUfc^X-^-f *^W'<*A> (PDP) . 4g«gX 
fiW«:nU* Fu/PUt^ (EL) 

[0 0 0 2] 

?fcl6«»liS&3 O^U-A^fj/^9. 17U-A^2 
7 -f -/I, K"C** Six* JRtftt L*3!E0>Rfc«#-e& 



2 

5 0 Si0>^>7i/-i k |:Wj:^<ot, 1*11:7^ 

7 2 - 3 y/v^9>*a[c J; D f u^Sft L 

[0 0 0 3] 2- 3^/u^9>*S;t?tt % WS^/ua 

Oil =-7^5)R«f|^I 1 7 I/- AOS 1 2 
7^-;vK, g 2 3 v^feftftlf 2 7 I/- A(Di 
1 &tffg 2 7 W KSfetf ICJS 3 7^(D|17>f- 
>H*\ i 3 3 5>l*«flf ©I 3 7 2 7 >f 

io -;VKWI4 7^-A^1 yj—JVV&ftlSLZil 

5h 27-f-^K», 3 7>f-/UK^ CDJ:5^^ 

*« 6 r <h tffTfefc*. 
[0 0 0 4] rcOct 5 t LT^iS^^yUAO 2 y A 
*5«2Pt- u tf 3 y^Rftft %<o 5 7 -Myitis 
U WMy-i ;VJ±<D=i~*\z.%bi&\sX2 7 -f — /I/ K<Dtfcffc 
ft ^ £ 3 7 >f i: "9 

20 [0 0 0 5] 

x i- S iifcJKWtt L*3(E<Ol|fc«flr J; 5 

£ P D P^(O^^HT-S^ lft<ftfS# 

[0 0 0 6] ^erx% WfloiWfi, ^us/**|fcll 

30 ^^"Cfc^o 

[0 0 0 7] 

^-7^;^71/-A(^)7^-;l/MV^7 

«*S:2 4HzOnfg (nli2Kl©l») ©U- ht* 
t« * y n lB\m 9 is LT»*Wi-^ y ^Jffli^ai: , 

mWik Itv^o 
[0 0 0 8] 
50 [«RoHlfe(0»«B] KT, 
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©A* WMM-tf A/D*ife» 1 1 &UVIMMIBR 1 

2fc«j»**b5 0 A/D^m^i irumiMMai*i 2 

WfcflT*^*^!; ^LT^ix£ 1 H*«^«*tf 8 

try (A^w^-^H-^-rSo A/ 

d^&ssi ioB*Kitt2-3HjB*ima*i 3»t«H 

[0 0 0 9] 2-3«ffl*aj0Kl 3ttA/Dae«Sl 

iB7>f — /i^ k t w:3iai-5 ^ u— Arar*^ ^ -a- kb 

7 A«^7 >f Kd5-St5»^tfc5o 2-3 

§it!7 -f -/u K#»ffl*ftfct*tttt©7^ — A* K 
^37>f ->u K$><&«#»#<0*« 7 >r - A< K £ ft 5 D 

HRl 4tc^Six5o 

[0 0 10] M&£££«lBlB 1 4J42-3H»ltta@ 
Rl 3(0*U«*^CTIfc««#*jRI|Ift*aE<01ft« 

(S#f-**-*-5o 2 7 >r -/u K^ofttas^-erit © 2 

-T6o 3 7 ^ -A- K^Oft #-SB4>-Ctt*4WO 2 7 >r -/w 

ft*>*>, 2-3 JiJBtfcHilelR 1 3 ^*5V^T#Jt®7 >f - 
/u K^ffi^ tt^^^^-eo^ihiB^ >r -a- m«t« 

[0011] W&jfeS^^IelR l 4 otb*lwli«»^>f 

se^iwhiri 4^m^ft^-^^LT^^y 1 6, 170 
vvffta*— #fc«iw- 5 0 M^yf 1 5«;**y 1 

6, 1 7 0«£]&»AA£Stt£ft-Cv*£*s« 1 
6, 1 7(DgE^WLffl^(-fi^^^ s>^l 8#8a»S 
*LT^6 0 1 8li^^ey 1 6, 1 7©v^f 

^ey 1 6, 1 7#*ligfffiosaS:#U *ofSi4* 
&tfS?^HjUl^yfH»[5]Rl 9 l£«fcoTW»<*n 

[0 0 12] T VU* V?4s<2 01*. KCiSlftllBlR 1 



4 

m<@OBIix-*^Vw*§rfg£U wjftbSrP D P 2 3 
05IJ«ffiDi-D m (^*/rH3*P-t"So PDP23H 7K 
U*tt«£ LT<D±lE5U«ffiDi~D m £, ^tihJWM 
t K£ L T SE^J S *xT V * 6 X i - X n R XfftMm Y 
l~Y n SHSx.-Cl^ 0 PDP2 3T1t Zixbftm®X 

LtV^o -fftfc>*>, PDP2 3i^it6Ilffl^ 

j*StL**S£ftoTl*S 0 

[0 0 13] Ilf7r^K7^f/<2 1&VI&2U-* 
f>fyK7^2 2#*it IHMMfPBRi 2d>&ilttt 

tLb^rPDP 2 3 0tT«ffiXi~X n XVYi~Y n tcH)JP 

"T^o UMMUbIB l 2tt. ±lEA*BWft«**<o*ip 

20 tw*y«»BRi 9inj:a**y i 6, i7»t5 
KttAWisiRi 2ft s ^STk^avaacrajwff* 

7-f'<2 lSU ? ^2 1^^x^^K^^/<2 2#*£K» 

[0 0 14] d^SflDEjcOXjSftmcjsv^TW:. A^S* 
«fB#dS 2-3 7 p /^')y*Stf U">*S*$ltfclft 
tWlf-ek5it5i:, J tOSMfc«-?rW:H2 (a)K*-f- 
^^/PACO^-^A, B, C, D, (C^fLT[il2 (b) 

LTttJKl yi"—J±<DW, \ 7^-/VKAlM$27^ 
-/VKA2t6D, n-7B^LTfj:l2 7l/-A^ 

1 ^>r— KB lMS27>f-^ KB 2&tnc^3 7 
l/-^17-f-/UKBlift5 0 

S37 l/-AO|2 7>f-;V KC lSi;||47 L>— AGO 
^17^-^KC2t4^ nvDC^Ltfii47l/ 
2 y 4 —/Is KD 1 3fetNd» 5 7 u-Aoi i y 
>f-^KD2SU f i27-r-/PKDU/i5o 

40 0S?"Cfo'5o 

[0015] Kl^fi^lElR l 4 lix u V*K***t 

2 (b) (D^ 1 7 17^ — K A 1 RTf%$ 2 y 
^-/UKA2^7-f vfffc«#«:3E!:fc#TB2 (c) 
ld«"*-Jt5lciBiaB»©WS«#VAS:*«-*-* 0 fiHR 
i-. S2 7l/-A©Sl7>f-/VKBlStJ ! l27>f- 

fcW-g-VB *3 7U-A©|[2 7-f-^K 

c iRrj%S4yu—j±<DMi 7^-^kc 2^f>7^r> 
50 »icm#«rSE£i-»T i ®®^^^m^- v c frauM- 
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&o S47U-AOS27>f-;l/KDlti;i:i57l/ 

lit l Iffi^RMf VD$:«t-5o ro^dt 

VA, VB, VC, VD^^U(j;l/3 0^fc 
[0 0 16] ^y»J«i 9 teJ«#;£^&[H]& 1 

4oa^^m^£^y u^^y i 7 1 
t^^i^m-^^ra?lv^T 2 4 h z -e##&£*i5 0 

0 2 (d)^l-j: ?{c**y 1 6^fftWf^VA^R83l 

fcfc, 0 2 (eM^-TJ; ?[£ 

y*y 1 7^^^jf^vB^P^?lt##^^tt^ 0 * 
LT, 1 6ldRiWB^VC^WI3l##*ii*^ 

ftfc, «yi 7^r±tt»«#VDdS|W5l#»#ii4ix 

So 

[0 0 1 7] zcoi 5(c^^y 1 6, 17^M3lt»t 
iitixfcUUfcfB-^VA, vb, vc, vDte^y$w 

48Hz^tyi6, 1 7#*T?2@8^igUT;bft 

So t^t>hs 0 2 (f) i^-Ti 5fc^» 1 6i>*bVk 
fc«*VA#2l§«*HJSiv W:B2 (g) ^-fj; 9 
(c^^ey 1 7^6>ifc«ft#VB^2|pitt^aisti / 6o H 

1 6 *»fe(MWB»V 0355 2 0**115**1, 

ftfcy*!J 1 7 35»&Bfc««#VD*2iai«*a*ixs 0 
[0018] ^^ey is, 1 7#^^e>K*a$*Lfcift 

(IB*^-*) fiSD»^!/fl8S:^i:t7K 
K9>f'<2 OfclEftflfeBSjfcS. ^0^«fi^l 
f?#£>liiSfx-^ try h#^co^Sli/-</^^/j;L^S 

tlt>£PDP 2 3(D$\mmDi-D m \Z&*m\\£fLZ>o 
£fc, Ilt^f>f>'K7^/<2lSU ? l2f7f^y 
K7^'<1 2#^^e>^JE»)/^^^iS*L, PDP 

PDP23lC|i^^y 16, 1 7#^r^e>fflJ*tb* 

[0 0 19] JilELfcJ: M-^y 1 6 a>e>»S*fcbSjh, 
fcR«ft*VA^»bTfi. 02 (h) \^~f£ 9(C0&{g> 
ft # V A J: 6 ffifttf* 2 [gJittt ttl/48 »fo«S 
£*V5 0 ^*!) 16Xfil7^5)R«f|fVB, VC, 

v d k# lt fc^ewfeft-^^ j: 5 mm* 2 @iilt 1 

/4 8^fo^^H5o 02 (a)©M7 

^^3-7^:^1: 1/2 4g?T*lMIi:^5$^ 

[0020]4fe, ^*!I16, 1 7{cm3\Zm%&* 
tlf:l*S(ffVA, VB, VC, VD£-*?>S!*ttlLS: 
nX24HzT?nHI»!)SLTfcfiK n^2^±(^S 
ft"?**. 0!;ttf* 7 2HzT-30|&95£L§t*aiL<£> 

»&fcttu 02 9fc^^ey i6^e>K«« 

#VA#3ER*ffi$;ft, % #;»c0 2 (j) Jc^-f-J: 7 i-^ 

*y 1 7^?>R««#vBd5 3iaa*ffi$ix5 0 



6 

fc, ^^ey 1 6^p)^fg-^vc^3[ii**m$tb, ft 
fci^JJ 1 7d*e>iiJMMS^VDd5 3|eIfflg*a*ix5o ^ 

■=ey 1 6^e>R*m*nfc(»««-^vA^*fLTtt, 0 

2 (k) tC^i" J; 0 1 v Aia§i®^ 3 

LTl/7 2&fo$^^H5o ^*!ll6Xttl7^ 

b«MfVB, VC, VDtc*fLTt*l5Wfefi^-lc:«t 
3 01^ L t 1 / 7 2 Wog^ -fft 
t>^>, 02 (a)©Ri7>f;^©3-7i|«|: 1/2 4 

[0 0 2 1] 0 3JS, *»W<Dft&©£i60«£ LTPDP 

v^r, A/DMnt nmd«piaii2^&fftift*^ 
^yy v^uxcixS: iio*s^«iitf 8 try hoi^ 

SIeIK3 0(C«|&-r5 o 

[0022] wmmmm& 2 ±BA*8Mfc«fl-*^ 

K»t5^ny^fif, W^y4rat6fii-i 
ttif§*«r*£-*-*o HI-, B»«»ia»2W:, 

•So 

[0 0 2 3] *£fj|[e]Bg3 0 bfy h<D 

®^-r-^ PD£, 8 bfy h^fMir-^ (*^H 
*7-^)HDi:»L, wix^r^^y 4tctt^i-5o 

o ^^y4fi, ^»©J»IUK2^^«*&^ttT 

ti£fro d^5«ii»f^KJ: 19 IBS (ntT, m?U) # 

**H*x--*HDii- nn «r. Mfr*l£$MMLT 

[0 0 2 4] 7Kl/^K?>f^6tt, BltlMHNl|Bll|2^ 

/i-*£:3§£U ^ttb^rPDP l 0O?ijmSD D m ic 
**RMlPl-5o PDPlOlt T KU;*«ffifc LT0>± 

5 0 PDP 2 3~m, wH^fTmSiXR^tTmSY^- 

PDP 1 0^*5lt5*lfTB«>tT«ai»ttff*SX 
l&l/Yi-e*>0, »nfTH©fTm«#ttfT«*X n J«J 
Yn"C*>*. ±E^*»2lt«W«*tttt«fflBllc»L 
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[0 0 2 5] Ilt^f^yK7^^7Mf2f7r 

»>*/u;*SrSS£U itib^PDP l OcoffliX!- 
XnftWYi-YnJcRPln-f-S. H4I4, ±E7K^K 

y K9>f ^8 #^dSPDP 1 Otf>yijmi$D i-D m , firS 
*Xi-X n ftWYi-Y n KH]a-t-6#WB»^^©H3 

[0 0 2 6] H4fc*Six5ffi|-CH:, 17>f-^KO* 
*S8IW £ 8 flOif:/ 7 >f -/V KSF1-SF8 f^Si L 
T P D P 1 0 (cat-*- SiE»£rtT 5 „ ^ Krt 

■Ctt, PDP 1 0O#ttK*/M^»L"Ciif*7 !r --^O* 

^ -/u h*<Dmfrttmz.ttfc Lfc»3Pfl (Eft) ySrt"*3t«t«r 
7>f-^KSF10*t, PDPlOO^ftlt/V^ 

JBft;*Uft6-#y-fey htraRc*:*tfU *&H<£> 

[0027] 5t-r> ±ia-*y-fe5/ htTgRc-m, is 

llJ-^X-O' K7^/^7Mi2tXT^ >- K9-f ^8 
PDP 1 0(DftmMXi~X n RXfYi~~Y n &*\ZL*t 
LXm 3 \Z7jk£tiZ>&iU$ V±>y h/^RP x &tf R 
Py^l^lcftttp-f 5 0 Ztih V ± y h^Vv^R P x &tf 
RPy(O^D^Cr, PDP10f(O4t©»tW 

[0 0 2 8] [Ij 4 CO®|f :r - * SiAtTSW c 

i¥DPlx^ nx DP2i-v n , DP3^ n , , DP 8 

l—n£rHI 3 \C7F&tiZ>£ o mfc&lW&V i~D m {Cpp 
#DLTfT< 0 o£9, 7K^K5>f^6f4, 1^^^^ 
-ZUKSFlrtm iEMSf-^HDn-^ 

^i:»)SLf:Iif-^^SDP 1 i~ n £, B4 K 

*r-^HD ll - n!B ^^2lf^ h@KS-^T£i£ 
LfcHSSx-^/u^RDP 2 i-n^^ i4(:^$ti5 
#*P< 1 ff ^Sldi^^jmSD i-D m {C^ LTtT< CD 

■T5o ^5#®^x-^^V^^DPOfniD^^ ^ ^ 

^ir^-^-r s y^ct, i2t^f>fyK.7>r>'<8 

12, H4fc*$ix5^»it3fea6^^SPSr38^L"Cw 
ixSrffaffiY 1 -Y n ^t«ftBljDLTtT<o ::t% _L 



(5) 

is^s^vw^sp^fpjn$^c' r fi : ^, s«jeou^x 

^mt-J:^. ilE-^y-fey htTSRc^T«3t-fe/K^ 

1\ ±c-#y-fey bfTSRc^xiB»i^*nfc«ttii. 

U^2^*^>f V K5>f^8*S, tTSffiX i-Xn^t^Y 

ip x mip y ^w« 0 z<Dm, ±.mmmy*-*m 

firtt-fe/u, -r*b%*3fc-fe/vw:, d^*5Jil*/^^ I P 
XXtfl PY^^^^TOp$^^TV^5^^ I ^ 3 , ®cm^*^r 

[0 0 3 0] B 5 i*. #1J-:/:7 -/V KSO*3t«»» 

BTNfc&o 4*5, B 5 K (A) ft, #J;ttfflS3£ 

7^-;UK(Xfflt7i/-A), mB^-|f( B ) ti% ^ 

fi, #t^7>f-;VKSF 1 - 8 «(OjH«paS3tfTS I c 
mm*- K(A)K«S*t5J: 5t-, 

SF 1 : 3 
S F 2 : 1 1 
. S F 3 : 2 0 
S F 4 : 3 0 
S F 5 : 4 0 
S F 6 : 5 1 
40 S F 7 : 6 3 
S F 8 : 3 7 

Tfi, -{^KSFl-8 S<OjMIJ$*3fefTS I 

ct^M^ft Bit-K(B)li/TSii5J:}^ 
SFl : 1 
S F 2 : 6 
SF 3 : 1 6 
S F 4 : 2 4 
SF 5 : 3 5 
so S F 6 : 4 6 
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S F 7 : 5 7 
S F 8 : 7 0 

[0 0 3 1] ZCDffi;. t^7-f-/UKSFl-SF8# 
Y = x2,2) -e*>9, wtt^i*9A*lii*x-^P 

s 0 #j»«w*fTSi cm -toBMtrfcH 

K(B)^*Sn5«3t»Pflt-i:9l83tt"5<0-efcSo 
[0 0 3 2] X. H4i^Stt5?H*?TSE-e«s TK 

i^^^m^v^ e p £3§£ lt r tiznmmY x - v n 
#*kr«jd-*-5o rttej^*^7^APat^EPoi^^ 

RliDtCj:0, PDPl OlC*5tt5^»«"fe/WrtJC*5V^T 

[0033] -r*fc>^, ^iJHitmEoUfffcj: 
pdp i o\c&tf%±x<oi&n±si'&#ftyt j t/i'b 

T^IM3 0lt 2-3jnJHfcffile!fcl 3, 
BS»C3fe*«*@Kl 4. «D*^>f y^l 5, 18, ^ 

yie, i 7, ^^yfflfflHeiKi 9, nir-tmsm 

3 4-e«*$ixs 0 2-3A)HttailslKl 3, H&^S: 
IWl 4. y^l 5, 18, ^^yi6, 

[0 0 3 4] m6iZ)*VZmi7 ! -?£&\E}&3 2t±, 

tT jx h (0-2 5 5) Olif-?PD' 8t'yh 
(0-12 8) ©£&Bi5l?7 f -*HDpl;:£ifcL-r#|Sg 
^{k^SlHlK 3 3 12 7 (4, 1 f- 

T, ^-^^|eIK3 2 1 (4, ®SSir-*PD' 5:128 
{ciFSftSasfcJt^&^teKS^-cs f v V (o-i 
2 8) W^&Biii^-^AK^&LTrtvSr-trt^* 3 
2 2lzm&1-5> 0 t-*£&[I]&3 2 3J4, ±lS®*x 
-*PD' SrS9lc^$ix5/5^tS^ttl-S-^v^T 
8^:xh (0-12 8) W^Sj^x-^BlC^LT 



(6) 

10 

ctm^" i *^b*o*, xtt*o*^e>* i"^tm 

#1" S ft 5 „ iCf, B8co£&*H£&B5£>K 
»*-K (B) , H9©fciM$teiH5©«*Hfc-K 

(A) 14, tti&oT^-So o*t), tw?^322 
«, @5©Ii*-K (A) &&m£tiZ7 4-/uh' 

(«*7-f-/VK) T?f4, 8E*IB*5 f -*B«:a*U 
H5 0I1*-K (B) i^KSSlxS7^-/PK (*» 
7W-/VK) T-f4, ^SSlx-^ASrS^L, r<a£ 
10 ^Iif-?HDpiLTWM5©ffc5. (Si, ± 

PffcHlfiix- *(-**/£) irTfetf-y h8f (S0t>}#-Cibft 
fll*K»<5v^-C*IWMfc«Bl*fT 5 4 5 te&oTV^,, 

[003 5] A»«»5@ 7 i-*$ix5«^l-±; t), fir 
8tfyh (0-2 5 5) cDBflgx-c? PD' £\ 17>f 

-^K(7W-A)Si:WSE«*ft(18, H19)£$]>? 

Sioo8 If 1- (0-12 8) ©Mff-^HD 

pK*»LT#»p<b«!.a0»3 3fcttije-rs. im o 
r*. *»*»s#»maaiiiS3 3o>rt«aj«*sr*-*-HTis> 

[0036] iioic*^5^D<, ^mitfemm 
K3 3J4, le^teft^aiHiigs 3 ox^-f f*aaiais 

3 5 oa»e>«j*£Jl,5. 5fc1\ ^Mte^SESS 3 3 0 
tc*jlt5x-^5?^[elK3 3 lli. ±EjBlf*-**» 
0^3 2^e,ftJSJjlfc8^5' hro^iS*r-^HD 
P*©T{5 2 f y h^Sr^IlT-^, ±<£6 tr* 
S/Tf-^iLTMtS. JPj|g3 3 2ft, 
if-^t LTcO'XmiiJ^X-^HDpfproT&2 tTy 
h^r'i:. ilMlHlK3 3 4frb<oSmtii1J b . ffiftSRIFS 
40 3 3 5 (OS#m^J t S:*D^ UT#fc*D*tt^a®(H]K 3 
3 6\zm&-rz> 0 g®d]gS 3 3 6 I4 N Mlt»3 3 2^& 

ff^-ADit UT±IE«S^»|g3 3 5&tfg@@g§3 
3 7|c**«»r-5. fiiftiRIIS 3 3 5 (1. ±1ESSSD 
MtAD idBfJ&KftttK i (^)x.«. "7/16") 4rfe» L 
T#ba-vfe^»ife*^±l2*D^S§3 3 2 {cfitj^-rs. S 
SHJK3 3 7I4, ilEiiS^ft^AD^Mi-dTK^ 

so fct> <OSrSjSiD»ff-§-AD 2 1 lsXmm®1&3 3 8 left 
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ife-tZo mmm& 3 3 8 «, ^5Sm*d»«-§-ad 2 
*Hc±se««i*ni d fc it as $ -tirfc t tn&mmtianm 

fAD 3 i LTffi:t»S3 3 9|;i{fe&-f 5„ X, ilS 
BSS3 3 8I4, *^-5iiji*D^f^AD2«rMI-±IEiii 
jSEff^FflD x 245 B*W#*: (tig® £ -ttfc t> « SrSMiD^ 
ft#AD 4 i:LT^^ai§§3 4 OI3tt^i-S, 

ft-^AD 5 ir LT#^^3 4 1 im&-tZ> 0 
lt§f 3 3 9 14, ±IES®AP»ft^-AD 3 izm^mUK 2 
(0tR(4, '3/16') ?rfILt#f,nfclf^^n^5§ 
3 4 2lC&*&-T5„ «^©SS3 4 0(4, itegffiJD* 
{I-§-AD4(^^»«K 3 (Wl^t4, "5/16") £311? LT 
#5>fLfc*^m*j!lP^S§3 4 2 1^^-T5„ &Wm.9. 
§§3 4 1 (4, ±IEg®JDSLff^-AD 5 l;^«»ffiK 
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